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where the relation between the angles 6, ft, and p (the relative refractive index) is, as usual,
sin 6 — p sin 6l..............................(2)
In like manner, for light polarized perpendicularly to the plane of incidence, Fresnel found
tan (0-ft)
tan (0+ft).................................w
In the particular case of perpendicular incidence, both formulae coincide with one previously given by Young, viz.,
0-l)/0u,-fl)................................(4)
Since these formulae agree fairly well with observation, and are at any rate the simplest that can at all represent the facts, it may be advisable to consider their significance a little in detail. As 0 increases from 0 to ITT, the sine-formula increases from Young's value to unity. We may see this most easily with the aid of a slight transformation:—
sin (6 — ft) _ 1 — tan 03/tan 0 _ p — cos 0/cos ft sin (6 + ft) ~~ 1 + tan ft/tan 6    p, + cos 0/cos ft '
Now, writing cos d/cos ft in the form
/( Ij-sin2*?    \ V |l - /A-rsia2"0J '
we recognize that, as 6 increases from 0 to ^-TT, cos 0/ cos ft diminishes continuously from 1 to 0, and therefore (1) increases from (/x — l)/(^-J-l) to unity.
It is quite otherwise with the tangent-formula. Commencing at Young's value, it diminishes, as 6 increases, until it attains zero, when 6 + 6l = ^tr> or sin ft = cos 6; or by (2) tan 6 = /A. This is the polarizing angle denned by Brewster. It presents itself here as the angle of incidence for which there is no reflexion of the polarized light under consideration. As the angle of incidence passes through the polarizing angle, the reflected vibration changes sign, and increases in numerical value until it attains unity at a grazing incidence (^ = -|TT).
We have hitherto supposed that the second medium (into which the light enters at the refracting surface) is the denser. In the contrary case, total reflexion sets in as soon as sin 9 = fjr'1, at which point ft becomes imaginary. We shall be able to follow this better in connexion with a mechanical theory.
If light falls upon the first surface of a parallel plate at the polarizing
angle, the refracted ray also meets the second surface of the plate at the
appropriate polarizing angle.    For if p be the index of the second medium
relatively to the first, the tangent of the angle of incidence, which is also the
R.   in.                                                                                          12cles/' Phil. Mag. June 1871. [Vol. i. p. 10"4.]     ' ratio (i), whose expression we seek, is of no dimensions in mass, it follow! at once that D and D' occur only under the form D: D', which is a simph number and may therefore be disregarded. It remains to find how i varie with T, r, \ b.
